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(54) ELECTROMAGNETIC RELAY AND MANUFACTURE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce mounting space 
and to realize thinning and miniaturization by arranging 
an insulating substrate having a relay driving part and a 
fixed contact and an insulating substrate, having a relay 
movable part having a movable spring so that they are 
faced to each other. 

SOLUTION: A relay driving part composed of a U- 
shaped core 3, a coil 2 formed by spirally connecting a 
plurality of a plate-shaped coil parts in the central part 
of the core 3, an insulating layer 17 formed on the 
peripheries of the coil 2 and the core 3, a coil terminal 
14 connected to the coil 2 r a hinge spring connecting 
part 12, a fixed contact 4 and an outer terminal pad 5 
which are arranged on a movable contact 1 1 to face 
each other, and a magnet 6 above the coil 2 is arranged 
on one main surface of a first insulating substrate 1. An 
armature 8 having a rotational support part 1 5 and a 
hinge spring support pad 13 fixed to the armature 8 and 
for fixing a movable contact spring 10 having the 
movable contact 11 via a hinge spring 9 are formed on a second insulating substrate 7. By 
making these two insulating substrates 1 , 7 face and join to each other, a very thin relay is 
formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the tran$lation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic relay characterized by having the 1st insulating substrate which 
has arranged the relay mechanical component and stationary contact which consist of a coil, a 
core, and a magnet on 1 principal plane, and the 2nd insulating substrate which has stationed the 
relay moving part having the movable spring which prepared amateur and a traveling contact on 
1 principal plane, and opposing said both 1 principal planes of said 1st and 2nd insulating 
substrates. 

[Claim 2] Said 1st and 2nd insulating substrates are electromagnetic relays according to claim 1 
which have stationed said relay mechanical component and said relay moving part in the shape 
of a same number [ every ] array, respectively. 

[Claim 3] Said 1st and 2nd insulating substrates are claim 1 packed by covering or an 
electromagnetic relay according to claim 2. 

[Claim 4] The coil which connects two or more tabular coil sections prepared in the center 
section of the horseshoe-shaped core in the shape of a spiral, and is formed, The end-winding 
child linked to said coil, the connection for hinge springs, and a stationary contact, The 1st 
insulating substrate which has arranged the external terminal pad connected to said connection 
for hinge springs and said stationary contact on 1 principal plane, It has the 2nd insulating 
substrate in which the hinge spring support pad for fixing the traveling contact spring which fixed 
to the amateur who formed the rotation supporter, and said amateur, and equipped both ends 
with the traveling contact through a hinge spring was formed on the 1 principal plane, between 
the side sections of said core — and the electromagnetic relay characterized by having arranged 
the magnet for carrying out bias of said amateur's seesaw balance above said coil, and opposing 
said both 1 principal planes of said 1st and 2nd insulating substrates to it. 
[Claim 5] Said 1st and 2nd insulating substrates are electromagnetic relays according to claim 4 
which were equipped with two or more relay moving part, and said relay moving part and relay 
mechanical component of the same number, respectively, and have been arranged in the shape 
of an array. 

[Claim 6] Said 1st and 2nd insulating substrates are claim 4 packed by covering or an 
electromagnetic relay according to claim 5. 

[Claim 7] The process which creates the relay base which carried the magnet and contained the 
relay mechanical component after carrying out sequential formation of a coil pars basilaris ossis 
occipitalis, a core center section, the coil side section, the coil upper part, and the core yoke 
section and forming a stationary contact and a hinge spring connection on the 1 st insulating 
substrate, After forming a hinge spring support pad and a sacrifice layer on the 2nd insulating 
substrate, By forming a silicon layer and a traveling contact spring on said sacrifice layer, 
forming amateur on said silicon layer further, and carrying out etching processing of the 
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appropriate account sacrifice layer of back to front The manufacture approach of the 
electromagnetic relay characterized by including the process which forms contact Brock as relay 
moving part as it can carry out movable [ of said amateur and the traveling contact spring ], and 
the process attached so that said 2nd insulating substrate may be made to counter said 1st 
insulating substrate. 

[Claim 8] The coil pars-basilaris-ossis-occipitalis creation process which forms the tabular coil 
lower limit section on the 1st insulating substrate, The core center-section creation process 
which insulates with flattening and forms a core center section on said tabular coil lower limit 
section, The coil side section creation process which forms the tabular coil side section which 
follows said tabular coil lower limit section while maintaining an insulation to said core center 
section, The coil up formation process which forms the tabular coil upper limit section which 
follows said tabular coil side section so that it may become spiral-like, maintaining an insulation 
to said core center section, The core yoke section formation process which forms the core yoke 
section in the both ends of said core center section while maintaining the insulation with each 
part of said tabular coil is included. After forming a stationary contact and a hinge spring 
connection and forming a relay mechanical component on said 1st insulating substrate, between 
said core yoke sections — and the manufacture approach of the electromagnetic relay 
characterized by carrying the 2nd insulating substrate in which the relay moving part which has 
arranged the magnet above said tabular coil upper limit section, and had amateur and a movable 
spring was formed. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the electromagnetic relay which has a 
seesaw balance mold magnetic circuit, and its manufacture approach about an electromagnetic 
relay and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, such a relay is one of the elements with important 
miniaturizing the size of the relay [ itself] by the demand to the miniaturization of the equipment 
to mount, i.e., the demand of high density assembly. 

[O003] The miniaturization of relay size is attained by detailed-izing of press working of sheet 
metal to the piece of each which constitutes a relay, reduction of the dead space by duplex mold 
molding of a coil, or reduction of the coil volume by magnetic high-performance-izing to the 
demand on such mounting. However, it does not pass over these manufacture approaches or 
relay structure to the conventional relay and design matter-amelioration of the manufacture 
approach, but there is a limitation in the further miniaturization. 

[0004] For this reason, the further miniaturization of a relay is aimed at and the structure which 
introduced a part of semi-conductor process technique into manufacture of a relay is also 
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proposed Such a proposal is introduced to "The NEW Generation Telecom Relay'' etc. indicated 
by pi 4-1 -p1 4-8 of the international society magazine "Proc. 46th Relay Conf.1998" about a 
relay manufacturing technology as an owner pole seesaw balance actuation form relay. 
[0005] Drawing 6 is the decomposition perspective view of an electromagnetic relay showing a 
conventional example. As shown in drawing 6 , while this relay fixes the insulator pedestal 30 
called the carrier which implanted the stationary-contact terminal 38, the end-winding child, etc., 
and the traveling contact spring 35 and the hinge spring 34 in the base section 36 It has the 
wrap covering 33 for the relay moving part 31 having a magnet 37, the plane coil 32 formed in 
Taira and others as a relay mechanical component, and the whole, and after equipping the 
insulator pedestal 30 with the relay moving part 31 and the plane coil 32, it is covered and 
formed with covering 33. 

[0006] The traveling contact system in this relay is creating the base section 36 which supports 
the movable spring 35, the hinge spring 34, a traveling contact (it forms at the tip of the movable 
spring 35), and these by the conventional press technique, mold processing, etc. On the other 
hand, the drive system is creating the plane coil 32 with which a coil line pattern is wound in the 
same side using a semi-conductor process technique. 
[O007] 

[Problem(s) to be Solved by the Invention] Even if the conventional electromagnetic relay 
mentioned above uses the latest technique for a part in order to still create a traveling contact 
system with a machining technique, it has the fault that a dimension comparable as the present 
condition becomes a limitation. 

[0008] moreover, if it sees about a drive system, in order to secure a field of operation, the 
substrate which forms a coil must be further alike, many coil patterns must be created, and 
there is a fault of needing coil occupancy area greatly. Although a miniaturization can be attained 
in the height direction to be sure, there is a problem that the mounting tooth space as the whole 
cannot be made small. 

[0009] The purpose of this invention is to offer the electromagnetic relay which can also attain 
simplification of assembly operation, and equalization of a relay property, and its manufacture 
approach while it makes a mounting tooth space small and realizes high density assembly. 
[0010] 

[Means for Solving the Problem] The electromagnetic relay of this invention has the 1st 
insulating substrate which has arranged the relay mechanical component and stationary contact 
which consist of a coil, a core, and a magnet on 1 principal plane, and the 2nd insulating 
substrate which has stationed the relay moving part having the movable spring which prepared 
amateur and a traveling contact on 1 principal plane, opposes said both 1 principal planes of said 
1 st and 2nd insulating substrates, and is constituted. 

[O011] Moreover, these 1st and 2nd insulating substrates can station said relay mechanical 
component and said relay moving part in the shape of a same number [ every ] array, 
respectively, and can form them. 

[0012] Moreover, package formation of these 1st and 2nd insulating substrates is carried out 
with covering. 

[0013] Furthermore, the coil which the electromagnetic relay of this invention connects two or 
more tabular coil sections prepared in the center section of the horseshoe-shaped core in the 
shape of a spiral, and is formed, The end-winding child linked to said coil, the connection for 
hinge springs, and a stationary contact, The 1st insulating substrate which has arranged the 
external terminal pad connected to said connection for hinge springs and said stationary contact 
on 1 principal plane, It has the 2nd insulating substrate in which the hinge spring support pad for 
fixing the traveling contact spring which fixed to the amateur who formed the rotation supporter, 
and said amateur, and equipped both ends with the traveling contact through a hinge spring was 
formed on the 1 principal plane, between the side sections of said core — and the magnet for 
carrying out bias of said amateur's seesaw balance above said coil is arranged, said both 1 
principal planes of said 1 st and 2nd insulating substrates are opposed, and it is constituted. 
[0014] Moreover, these 1st and 2nd insulating substrates are equipped with two or more relay 
moving part, and said relay moving part and relay mechanical component of the same number, 
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respectively, are arranged in the shape of an array, and are formed. 

[0015] Moreover, package formation of these 1st and 2nd insulating substrates is carried out 
with covering. 

[0016] Furthermore, the manufacture approach of the electromagnetic relay of this invention 
carries out sequential formation of a coil pars basilaris ossis occipitalis, a core center section, 
the coil side section, the coil upper part, and the core yoke section on the 1 st insulating 
substrate. The process which creates the relay base which carried the magnet and contained the 
relay mechanical component after forming a stationary contact and a hinge spring connection, 
After forming a hinge spring support pad and a sacrifice layer on the 2nd insulating substrate, By 
forming a silicon layer and a traveling contact spring on said sacrifice layer, forming amateur on 
said silicon layer further, and carrying out etching processing of the appropriate account 
sacrifice layer of back to front It is constituted including the process which forms contact Brock 
as relay moving part as it can carry out movable [ of said amateur and the traveling contact 
spring 1 and the process attached so that said 2nd insulating substrate may be made to counter 
said 1st insulating substrate. 

[0017] Furthermore, the coil pars-basilaris-ossis-occipitalis creation process that the 
manufacture approach of the electromagnetic relay of this invention forms the tabular coil lower 
limit section on the 1st insulating substrate, The core center-section creation process which 
insulates with flattening and forms a core center section on said tabular coil lower limit section, 
The coil side section creation process which forms the tabular coil side section which follows 
said tabular coil lower limit section while maintaining an insulation to said core center section, 
The coil up formation process which forms the tabular coil upper limit section which follows said 
tabular coil side section so that it may become spiral-like, maintaining an insulation to said core 
center section, The core yoke section formation process which forms the core yoke section in 
the both ends of said core center section while maintaining the insulation with each part of said 
tabular coil is included, between said core yoke sections after forming a stationary contact and a 
hinge spring connection and forming a relay mechanical component on said 1st insulating 
substrate — and a magnet is arranged above said tabular coil upper limit section, and the 2nd 
insulating substrate in which the relay moving part having amateur or a movable spring was 
formed is carried, and it is constituted. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0019] Drawing 1 is a perspective view of relay moving part and a relay mechanical component 
which forms the electromagnetic-relay principal part for explaining the gestalt of 1 operation of 
this invention. As shown in drawing 1 , the electromagnetic relay in the gestalt of this operation 
has the seesaw balance mold magnetic circuit which drives the traveling contact spring 10 which 
has a traveling contact 11, and this traveling contact spring 10, and manufactures the pieces of 
each and assembly other than magnet 6 using a semi-conductor process technique, i.e., a 
membrane formation technique. Especially, the coil of a coil 2 accomplishes tabular [ much 
more ], and is coiled in the direction perpendicular to the thickness direction of an insulating 
substrate 1. In addition, an insulating substrate 1 expresses a top-face side, and the insulating 
substrate 7 expresses the rear-face side. 

[0020] This relay has arranged the coil 2, the core 3, the stationary-contact 4 external terminal 
pad 5, and the magnet 6 on one insulating substrate 1 , and has formed amateur 8, the hinge 
spring 9, the traveling contact spring 10, the traveling contact 1 1 , and the hinge spring support 
pad 13 on the insulating substrate 7 of another side. Moreover, to these, since the hinge spring 9 
and the traveling contact spring 10 are formed in the SHIRINKQN layer 16 and one, they arrange 
a conductor layer (illustration abbreviation) in order to make resistance low. Furthermore, these 
two insulating substrates 1 and 7 form a very thin relay by carrying out opposite junction. 
[O021] Moreover, the coil 2 of the relay in the gestalt of this operation is given to the perimeter 
of a core 3 as a tabular coil for one layer, and is rolled in the perpendicular direction in the shape 
of a spiral (spiral) through the insulating layer to the thickness direction of an insulating 
substrate 1. 



file://C:¥Documents and Settings¥oonishi¥My Documents¥JPOEn¥JP-A-2001-4... 2007/1 1/29 



JP-A-2001 -43786 



6/12 ^— 



[0022] For this reason, the gestalt of this operation enable improvement in the magnetic 
effectiveness by anomaly-izing of the character type core 3 of KO, minimurrHzing of the volume 
by make a coil coil tabular at the longitudinal direction of a core 3, and detailed-ization of 
amateur structure by adopt a semi-conductor process technique in the owner pole type seesaw 
balance magnetic circuit know for the conventional mechanical relay. Consequently, a micro relay 
is realizable. 

[0023] Specifically, according to the gestalt of this operation, here where the volume realizes a 
relay of the 0.07 cube cm (= 6x4x3mm) is made to that whose volume is 0.55 cube cm (= 
1 0.6x5.8x9 .0mm) extent being the smallest in the latest present press and the owner pole type 
seesaw balance magnetic-circuit relay which made full use of a mold technique. 
[0024] Although the above explained the outline of the relay in the gestalt of this operation In 
short, the gestalt of this operation on the 1 principal plane of the 1st insulating substrate 1 The 
horseshoe-shaped core 3, While being formed on the coil 2 which connects two or more tabular 
coil sections prepared in the center section of this horseshoe-shaped core 3 in the shape of a 
spiral, and is formed, the insulating layer 17 formed in the perimeter of these coils 2 or a core 3, 
and this insulating layer 17 The end-winding child 14 linked to a coil 2, and the connection 12 for 
hinge springs, The external terminal pad 5 connected to the stationary contact 4 made [ a 
traveling contact 1 1 ] to carry out opposite arrangement, and the connection 1 2 for these hinge 
springs and a stationary contact 4 is arranged. Moreover, the hinge spring support pad 13 for 
fixing to the amateur 8 who formed the rotation supporter 15 on the 1 principal plane of the 2nd 
insulating substrate 7, and this amateur 8, and fixing the traveling contact spring 10 equipped 
with the traveling contact 1 1 to both ends through the hinge spring 9 is formed, and between the 
side sections of a core 3 — and the relay is formed by arranging the magnet 6 for carrying out 
bias of amateur's 8 seesaw balance above a coil 2, and opposing both the 1 principal planes of 
two insulating substrates 1 and 7 to it 

[0025] Drawing 2 is an expanded sectional view near [ in drawing 1 ] the hinge spring. Although 
the conductor layer mentioned above here is omitted as shown in drawing 2 , the silicon layer 16 
of relay moving part is created by the hinge spring 9, the traveling contact spring 10, and one. In 
addition, although the sacrifice layer mentioned above was located in the space of the silicon 
layer 16 and an insulating substrate 7, in order to guarantee rotation movement of amateur 8 or 
the traveling contact spring 10, it is removed by etching. 

[0026] Drawing 3 is a perspective view in the condition of having expressed typically the 
electromagnetic-relay moving part and the relay mechanical component for explaining the gestalt 
of other operations of this invention. As shown in drawing 3 , the gestalt of this operation is set 
in the gestalt of this operation. The insulating substrate 7 which has stationed the relay moving 
part 18 having the movable spring which prepared the amateur and traveling contact which are 
shown in above-mentioned drawing 1 in the shape of an array on 1 principal plane, It has the 
insulating substrate 1 which has arranged the relay mechanical component 19 which prepared 
the coil shown in above-mentioned drawing 1 , the core, and a magnet and a stationary contact 
on 1 principal plane in the shape of an array, and both the 1 principal planes of these insulating 
substrates 1 and 7 are opposed. In addition, arrangement of the shape of this array may be 
started as a relay which may arrange in the shape of a single-tier rod, and became independent 
one by one. Thus, if many relays are formed in one insulating substrate, high density assembly 
will be realized further. 

[0027] Furthermore, in addition to a switch function, the control circuit of a current or an 
electrical potential difference is realizable by forming diode and a transistor on these insulating 
substrates 1 and 7 at coincidence, or carrying. 

[0028] a part of condition that drawing 4 package-ized the relay shown in drawing 1 or drawing 3 
— it is a notch perspective view. As shown in drawing 4 , one electromagnetic relay or an 
electromagnetic-relay array can be formed by covering what formed facing each other, one, or 
two or more relay device sections for two insulating substrates 1 and 7 mentioned above with 
the package covering 20. 

[0029] Moreover, this package-ization is also realizable with covering currently performed from 
the former, and resin mold. 
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[0030] Next, the manufacture approach of the electromagnetic relay of this invention is 
explained using drawing 1 and drawing 2 which mentioned the overall process above, and, 
subsequently a coil and the concrete production process of a core are explained with reference 
to drawing 5 . 

[0031] First, as shown in drawing 1 and drawing 2 , about a relay mechanical component, the 
lower part of a coil 2 is formed with etching or plating with aluminum (aluminum) etc. on an 
insulating substrate 1, and the idiosoma of a core 3 is formed with magnetic-substance 
ingredients, such as Fe or Fe-nickel, through an insulating layer on it Subsequently, the side 
section of a coil 2 is formed. Furthermore, after preparing an insulating layer in the top face of 
the idiosoma of a core 3, the upper part of a coil 2 and the York section of a core 3 are formed. 
The stationary-contact loading section, the external terminal pad 5, and the hinge spring 
connection 12 are formed on the insulating layer 17 formed of two or more insulating layers 
mentioned above after an appropriate time, and a stationary contact 4 is put on said stationary- 
contact loading section. Furthermore, the insulating layer 17 formed in the top face of the upper 
part of a coil 2 is dug deep, and the relay base which attached the magnet 6 and contained the 
relay mechanical component between both the magnetic pole sections of the York section of a 
core 3 is created. 

[O032] Moreover, about relay moving part, the hinge spring support pad 13 and the sacrifice layer 
finally removed by etching etc. are formed on another insulating substrate 7. In the support pad 
1 3, this sacrifice layer is in the same field, and is formed in the field to which amateur, a movable 
spring, etc. are moreover arranged: On this sacrifice layer, the silicon layer 16, the traveling 
contact spring 10, and an amateur joint (a part for the joint of amateur and a traveling contact 
spring) are formed with silicon (Si) etc., and laminating formation of the hinge spring 9 is carried 
out on the hinge spring support pad 13 at these and one. Furthermore, in order that even the 
hinge spring support pad 13 may secure the flow from the traveling contact 1 1 to the hinge 
spring 9 from a traveling contact 1 1 to the traveling contact spring 10 bottom through the 
traveling contact spring 10, a conductor layer (illustration abbreviation) is formed with aluminum 
etc. Subsequently, laminating formation of the amateur 8 is carried out with magnetic-substance 
ingredients, such as Fe or Fe-nickel, on the silicon layer 16. Furthermore, a traveling contact 1 1 
is formed at the tip of the traveling contact spring 10. Then, as etching processing of the 
sacrifice layer is carried out and it can carry out movable [ of amateur 8 and the traveling 
contact spring 10 ], contact Brock as relay moving part is formed. 

[O033] Furthermore, after attaching so that the contact side insulating substrate 7 may be made 
to counter the base side insulating substrate 1, the external terminal strapping pad 5 is wired. In 
addition, this wiring may be before attachment of both the substrates 1 and 7. 
[0034] The above is the overall production process of the electromagnetic relay in the gestalt of 
this operation, and explains a coil and the concrete production process of a core below. 
[O035] Drawing 5 (a) - (e) is drawing showing the top face of the coil shown in order of the 
process for explaining the gestalt of 1 implementation of the manufacture approach of the 
electromagnetic relay of this invention, respectively, and a core, and a side cross section. First, 
as shown in drawing 5 (a), at a coil pars-basilaris-ossis-occipitalis creation process, coil lower 
2A is formed on an insulating substrate 1 at a dimension predetermined with aluminum etc. In 
this case, a predetermined dimension is determined by coil resistance, an impression electrical 
potential difference, and the amount of generating fields. Although that formation approach forms 
the pattern of a thin film beforehand, it may be formed by plating or the spatter also out of this 
at predetermined thickness. Moreover, this coil lower 2A forms the charge of a coil strip of 
predetermined thickness in the whole creation range of a coil, and may remove a garbage by 
etching. 

[0036] Subsequently, by the core idiosoma creation process, as shown in drawing 5 (b), in order 
to secure the insulation of coil lower 2A and core center-section 3A, after covering coil lower 
2A by the insulating layers 21, such as diacid-ized silicon, it is on the insulating layer, and 
approaches, such as vacuum evaporationo and a spatter, are used above coil lower 2A, and core 
center-section (idiosoma) 3A is formed with magnetic-substance ingredients, such as Fe or Fe- 
nickel. 
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[0037] Subsequently, at a coil side section creation process, as shown in drawing 5 (c), in order 
to secure an insulation of a coil and a core similarly, core center-section 3A formed by drawing 5 
(b) is once covered by the insulating layer 21 and the same insulating layer 22. Then, in order to 
grow up coil lower 2A to coil side section 2B with the same ingredient, coil lower 2A is exfoliated 
by etching in a part of wrap insulating layer 21, and coil side section 2B is formed in the part 
which exfoliated by the same approach as coil lower 2A. 

[0038] As shown in drawing 5 (d) after an appropriate time, in a coil up formation process, it 
continues at coil side section 2B, and coil up 2C is formed by the same approach. 
[0039] Furthermore, with a core yoke section formation process, as shown in drawing 5 (e), in 
order to secure an insulation of a coil and a magnet, coil up 2C is covered by the insulating layer 
23. Then, in order to grow up core yoke section 3B from the both ends of core center-section 
3A, it exfoliates by etching in a part of insulating layers 21 and 22 which have covered the both 
ends of core center-section 3A, and core yoke section 3B is formed by the same approach as 
core center-section 3A. Then, the magnet separately created among core yoke section 3B is 
arranged. Although this magnet took the approach of post-installing as bulk components in 
consideration of cost, the engine performance, etc., of course, it may be created using membrane 
formation techniques, such as vacuum evaporationo and etching. 

[0040] Although it is the production process of the coil used as a part for the principal part of 
the relay mechanical component formed in an insulating-substrate 1 side, and a core, about the 
relay moving part formed in an insulating-substrate 7 side, the above may be formed as 
explained using above-mentioned drawing 1 and drawing 2 , or can also be separately formed 
independently. 
[0041] 

[Effect of the Invention] As explained above, by carrying out laminating formation of relay moving 
part and the relay mechanical component at a respectively different insulating substrate, and 
carrying out opposite arrangement of them, the electromagnetic relay and its manufacture 
approach of this invention are a thin shape, and effective in the ability to miniaturize size. 
[0042] Moreover, this invention is effective in high density assembly being realizable by arranging 
the relay moving part and the relay mechanical component of the same number to each 
insulating substrate. 

[0043] Furthermore, by forming a coil and a core using a semi-conductor membrane formation 
technique, this invention can simplify assembly operation and is effective in the ability to 
equalize a relay property while it makes spiral connection of two or more coil parts which made 
the coil tabular [ of one layer ]. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of relay moving part and a relay mechanical component 
which forms the electromagnetic-relay principal part for explaining the gestalt of 1 operation of 
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this invention. 

[Drawing 2] It is an expanded sectional view near [ in drawing 1 ] the hinge spring. 
[Drawing 3] It is a perspective view in the condition of having expressed typically the 
electromagnetic-relay moving part and the relay mechanical component for explaining the gestalt 
of other operations of this invention. 

[Drawing 4] a part of condition of having package-ized the relay shown in drawing 1 or drawing 3 
— it is a notch perspective view. 

[Drawing 5] It is drawing which expressed the coil for explaining the gestalt of 1 implementation 
of the manufacture approach of the electromagnetic relay of this invention, the top face of a 
core, and the side cross section in order of the process. 

[Drawing 6] It is the decomposition perspective view of an electromagnetic relay showing a 
conventional example. 
[Description of Notations] 

1 Seven Insulating substrate 

2 Coil 

2A Coil lower part 
2B Coil side section 
2C Coil upper part 

3 Core 

3A Core center section 
3B Core yoke section 

4 Stationary Contact 

5 External Terminal Pad 

6 Magnet 

8 Amateur 

9 Hinge Spring 

10 Traveling Contact Spring 

1 1 Traveling Contact 

1 2 Hinge Spring Connection 

13 Hinge Spring Support Pad 

14 End-Winding Child 

1 5 Rotation Supporter 

1 6 Silicon Layer 

1 7, 21. 22, 23 Insulating layer 

1 8 Relay Moving Part 

1 9 Relay Mechanical Component 

20 Package Covering 
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[0004] ;»fcit), y i^-<o$e>^5'hS'ft;S:mo 
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mm*3 8. *4;utitf-t£}fS:imLlz**V7tW 

$ tV^Jfi^S^ 3 0 t , vnUfeftlffe 3 5, t^tf 
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1 a*b^»$,&f#fel Ofc^U b^tfft$ft^yK 

f-V^&SU 7^78, flTIW/Stffal Ofc^tt 20 
[0 0 3 3] Sfcfc, ^-^ftHftRSfilJC^^^ h 

[oo34] ^±te, *^ffl^ffi(cfcit-6fa;«y 

10 0 3 5] 05 (a) - (e) ttt*V*ftU**W<Ott 30 
mvhZ* *T % 05 (a) 5 3-f^fl5» 

j*LTtAv\ 4fc, £0>3'fA'T»2Att % 3^/k&. 

[00 3 6] out?, 0 5 (b) fc^tcfcSK:, aril 
fMVfttjftXa-Ca % a-f^T»2Afcar**»3Afl!> 

Fe*fcl*F e -N i ft^O»ttfl^t?3T+*« 
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